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Climatic Data for Energy Efficiency and Building 
Performance Evaluation

• Building design and performance modeling require weather data to 
represent climatic conditions of the building location. This may 
include:

• Building Design Conditions for peak heating and cooling 
calculations (temperature, humidity, solar and wind conditions for 
design calculations)

• Building Performance Simulation
– Typical hourly weather data
– Actual hourly weather data for calibration to utility bills 
– Future hourly weather data

2



ASHRAE

• Formerly known as American Society of Heating Refrigerating and Air-
Conditioning Engineers

• >55,000 members
• Major products:

– Handbooks (Fundamentals, Systems and Equipment, Refrigeration, Applications)
– Standards 

• More than 100 Technical Committees (TC) and Standards Committees 
composed of volunteers who write the handbooks, standards, and manage 
research projects.

• Climatic data for ASHRAE member’s use is created in TC 4.2 and SSPC 169.



ASHRAE Technical Committee 4.2                      
Climatic Information

Scope: 

TC 4.2 is concerned with identification, analysis and tabulation of 
climatic data for use in analysis and design of heating, refrigeration, 
ventilation and air-conditioning systems. Promotion of effective use of 
weather information in these applications is also included.

Committee members includes meteorologists, data suppliers and 
users (engineers, energy simulation)



TC 4.2 Major Products

• Chapter 14 ASHRAE 2013 Handbook Fundamentals                          
which contains Climatic Design Conditions for more                          
than 6,443 locations throughout the world.

• Recent research projects (competitive solicitations):
– New climatic design conditions for 2017 Handbook
– International Weather data for Energy Calculations (more than 3200 

‘typical’ hourly data files for use in energy simulation – all outside US and 
Canada)

– Macroclimatic – regional models
– Data filling for sparse data sets



Standing Standards Project Committee 169                           
Climatic Data for Building Design Standards

• PURPOSE: This standard provides recognized climatic data for use in building-
design and related equipment standards.

• SCOPE:
– This standard covers weather data used in ASHRAE standards, including                               

dry-bulb, dew-point and wet-bulb temperatures, enthalpy, humidity ratio,                         
wind conditions, solar irradiation, latitude, longitude, and elevation for                        
locations worldwide. 

– This standard also includes statistical data such as mean temperatures,                          
average temperatures, mean/median annual extremes, daily ranges, heating                       
and cooling degree days and degree hours, and hours and seasonal                        
percentages within ranges of temperatures as well as bins. 

• Publications:
– ANSI/ASHRAE Standard 169-2006 - Published standard. 

Weather Data for Building Design Standards 

– Major update recently approved to incorporate new data:                                            Standard 
169-2013.

– Update begun for new update in 2017 incorporating 2017 Fundamentals Design Conditions



• Climatic Design Conditions are 
at the core of TC 4.2 and 
Standard 169

• These summary statistical 
data are calculated from 20-
30 years of weather 
conditions

• Primary data source has been 
the National Center for 
Environmental Information 
(formerly NCDC), which 
houses the WMO data 
repository for the entire world
⁻ Integrated Surface Hourly 

1986-2010
⁻ Stations in all countries 

(including Canada and USA)

• Stations in Canada: GRP118 
Data Set 1986-2010





169-2013 Climate Zone Maps



Climate Data Needed                                                      
for Building Performance Evaluation

Chapter 3 Weather Data for Building Performance Simulation, Building Performance Simulation for Design and Operation, 2011 Hensen and Lamberts



Earth Observations

• Focus has been on available station data from NOAA/NCEI
– Integrated Surface Dataset (ISD) 

– POR 1986 to 2010

• Data readily available (at low cost)

• WMO repository

• Most data needed are present: temperature, humidity, cloud 
cover, wind speed / direction!

• Supplemented by NASA Surface Meteorology and Solar Energy 
data (and other) for precipitation (NASA Langley)



Challenges in Earth Observations for Energy 
Efficiency and Building Performance

• Sparse data

• Microclimatic variability

• Keeping up with changing climate conditions

• Almost all solar radiation data                                           calculated

• Design conditions and near-real                                                           
time data

• Typical year hourly data and                                                              
actual year hourly data to match                                                   
against utility bills
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